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A pupil’s experiences between the ages of,1 F and 16 probably shape his
ultimate view of science and of the natural world. Duririg these yoars
most youngsters become more adept at thinking ‘concéptually. Since

dents first gain the ability to study science in a rean}?ﬁgamzedway'
Here, too, the commitment for or against scienge -gs.an 4nterest or a’

- -
B

Paradoxically, the studenis.

materials. Despite a number.-of commendable efforts to improve the

situation, the middle years stand today as a compdtatively weak link in

science education between the rapidly changing elementéry curriculum

-

and the recently revitalized high school scien

and its accompany§ng materials_represent one attempt to pjovide a .|

sound approach to instruction for this relatively uncharted level. -
At the gutset the organizers of the ISCS ‘Projéct decided, that it
would be shortsighted -and unwise' to. try, to fill the; gap.in middle

 school science education by simply writing another textbook. We:chose,
of the :most_ firmly “established concepty

instead to challenge sobre
about how to teach and just what science. fatérial cah and should be
taught to adolescents. The 1SC$ staff have tendeéd to mistrust what
,-and teaching until

authorifies believe about schools, teachers; child

‘we have had the chance to test these asspmpti()n;;_ in actual classrooms

with real children. As conflicts have arisen, our policy has begn to,rely

more npon what we saw happening in ‘the sohools than: upoil ‘what .
becausé of this -

authorities said could or would-happen. It is largely
policy that the-ISCS materials represent a' substantial departure_{rom
the norm. - . S o IR

The primary difference between the ISCS pr'og‘}ain and inore con= ?" )
is the. fact thas it allows each student to travel” 7.

ventional approaches

O TR
: . .

Y

- A P ’ - '71.

7. o % . P

at this critical age "have been -the ones *:
least affected by the recent effort to produce new séience instructional :

-

ce courses- This yolume -
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. at his own pacé, and 1t permits the scope and sequenge of instruction
o vary with his mterests, abilities, and background. The JSCS wrters

-
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have systematically tried to give the student more of a-role in deciding
what he should study hext and how soon he should study it. When the
iaterials are used as intended, the ISCS teacher serves more as a
“task easer” than a “task master.” It 1s s job-to hcl& the student
ajjswer the questions that:anse from his own study-rather lhan o try’
t ahuupate and package what the student needs-to know.

There is nothing radically :new in the ISCS approach to instruction.
Outstanding teachers from Sogrates 1o, Mark Hopkins have stressed thc
need to pérsonahize education. ISCS has tried 16 do somethmg mOre
.. than pay’lip service to this goal. 1SCS’ major contribution Has been to
design a system whereby an average teacher, operating under normal -
" constraints, in an ordinary classroom with ordinary children, can in-
deed .give maxithum attention to each student’s progress. ~

The development of the ISCS material has been-a group. ¢ffort.from.
" the outsét, It began in 1962, when outst..mdmg educators met to.decide

what: might be-done to improve middle-grade séience’ teaching. The .

recommendations. of these conferences weré& converted nto a tentative
pldn for a set of instructional materials by a small group -of Florida
State Umversuy faculty members. Small-scale writing sessions cen-

* LA

ducted on the Florida State campus during 1964.and 1965 resulted in ¢

pilot curniculum matenalg that were tested in selected Florida schools
during the 1965-66 school year. All thi preliminary whrk was. sup- |
“ported’ by funds generously provided by The Florida State Umversxty
. In June of 1966, fimancial support was prqvnded by the United States.
Office of Education, and the prelinfinary effort was formalized into

the I1SCS ‘Rroject. Later, the National Science Fourrdzhlon made scv-l

eral ‘additional grants in support of the 1SC8 effort.

The' first draft-of these materials was produced in--1968, dunng a
summer wntmg conference. ‘The' conferees weére ‘scientists,. science
_educators, and junier high school teachers dnawn from all over the
Umted Statef
‘prior to their pubhcation n this volumc More than 150 writers have
contributed to the madterials, and more thian 180,000 ;hxldren in 46
- states; have been involved in theirield testing.«

". ‘We sincerély hope that the teaghers .and students who will ‘use thls. '
matetial will find that the great amount of ume, money, and- cﬂ’ort .
that has gone into its developmem has been worthwhxlc. - .

el Ny . )
T - W ¢

The D:rectors T
'INTERMEDIATE SCIENCE CURmCULbM S'l‘UDY

P .-
e '

"Tallghassee, Florida _ -
February 1972 « o
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The ongmal matenals have been revised three times, '

1* o




- : o ' . O YIS

SR A S B S AT W SR R e A W S ALY ot S S iR 5 masBig y : .
- PRI 2 S5 ‘b“'j" ._,’-,_ ‘:ti“’ _}q.!.%_-_g_. for 133 RN 3 vy .l e G oo S ES U ke S g o o
A H d it Bt YEuB o o R

-

1

-

f {
. I

| *

‘ [{
!
0
’ ¥
&
L &

) A - -
‘ FOREWORD ’ : o oy y
' NOTES TO THE STUDENT - = : i . .
N, CHAPTERS . ‘ : . .
1 TheRoad Ahead ' S

“ " 2 Tallles and Tables o - 5 )
. ‘3 Home on the Range "
4 How Do You Measure Up? 13

. .° - 5 Personalizing the Population 20 o

- / B TR
. EXCURSIONS | : ‘ ¢ T
. 14 Measuring—Mostly in Metric - 20 . L
' 2-1 On the Average . .30 ‘
2-2 Contingency Tables . . 31 , .
.31 Worth a Thousand Words & " 32 - :
4-1 Angles and Protractors - - B 34 L-‘
' . 4-2 Depth Perception A - > :
©: ~ 43 NoTwoAlke ° e T 36 - ar -
EEN % | -"Sampllng___l}.{)_pulaﬁons | e 4 T . ' , -

~

o HOW WELL AM I'DOING? - T ®3 .. T w -




. UL E Y
I el T Ben s e AL & USER =
R E Al S0 - AT g R DL PR N A

SELF-EVALUATIONS

N hWN =

®

. .
SELF-EVALUATION ANSWER KEY ..
MY PROGRESS ~

! ~ .
A
\ .
~ )
" ]
~N
»
\
z
«
’
N .
: w
3 ‘ .
¥ . . . '
]
&
. ' )
A . - 1

Loy Bl et AR A NS A wiLi L
P TR ST B A -
“ ) . .
E * .- v
’
‘e . &
[ > .
- . "




-
- -
L2
R /‘.
)
.~
*
-,
¥

[13

‘Notes to the Student

4 L]

* This Record Book is where you should write your answers.
Try to fill in the answer to each question.as you come 1o it.

" If the lines are not long enough for your answers, use thg mar-

gin,too. . | ,
Fill in the blank tables with the data from your experiments.

And use the grids to plot yout graphs. Naturally, the answers’

| -gepend-on  what has come hefore in- the particular-chapter- ef...- -

excursion.: Do your reading in the textbook and use thisgpok

op,ly for writing down yout answers.” ° . -

. . e N
- . , ) s

-Notes to the Teacher

. 4n almost e\'@ry'_instahce, answers ‘are, of a’quantitative naturc

. and are based on measurenients:the students themselves. make. = *

i

In these cases, other answers may also be accepted: .

<

~ ~ .
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' J1-1. (Lists will vary. Students may list some units of measurement, Chaptér 1

such as the number of cm 1n a m, the nux‘nber of seconds 1n a minute, The Road i
] the number of grams in a kkildg;ram, etc.) - Ahead :
’ i
Activity 1-1. | . o . '
oooooooo\oo“oooo'onooooooioooooiooooooo-ooooo_o '
‘ ooo,oooooooooooooo_ooooo.oooooooooooopooo_oo i
oooooooouooooooonoooooooo.ooooooooooooooo i
ooooop‘oooooooooooo|oooooooooo...oo‘oooooo_ooo'o‘ i
ooooo,ooooooooooowoo_ooooooooooooooooo-oooo
N oooooooooooooooooooooooooooooo‘ooo_‘ooo‘ooo‘o |
ooooooooooooooooo,.ooooo»ooooyoooooooooooooo .
' ooonoooooooo,oooonooooooo-ﬁoooooooo.ooooooq.—o,_‘ '
ooo'ooooooooodoooooooooooooooooooo.noooo'oo“_i'-
ooooooooooooooo.oo.oo.oooaooo'ooooooooo‘ooooo‘ ;

' ooooooooooooooooooooooooboooooooonooooo'o‘ f

. 'ooooo'o'ooooooopooooooooo.oo'oooo.oooodoo«oooof
.oo'o\g_ooooo‘oo\ooooooooooooooooooooooo-,p'o'oooo’ )
oooooooo,oooooooooooooooooooodoooo'ooooooo .
oooo‘ooookooooooooo_oooooooooooooo'ooooooooo.

‘ oooo,oﬁoooooooooo_oodoooooooooo,o_ooooooooo'o"o' '
‘ .oo'oo.ooooooooo'oooooooooooooooooodo'oooooo__o

T ,d.onoooooooooo-oooooooo_.oooooooooooooooooo°'o.

‘ oooooocooooooo_oooo.oo‘oooooooooooo'oooo.o'oob ,
_ooqoooo‘ooooo_.oooo_ooooooooodoooooooo‘oo'oooo_'
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Table 1-1
] Number of Zeros Crossed Out Handedness
Right
, . Partner _ ~
. R ' - : . L. ch(
r I *
H ’ E oy Rjght
- Self —
' Left
. . - A . . ] s
1-2._He was neither lefi- nor right-handed (he was ambidextrous).
. N . ) . ,‘ . 7 .
> ) []1-3._Because neither the left nor the right hand dominated
’ - . ~ o
Table 1-2
’ _ ' ' . e .‘Handcdnc'ss ’ .
. Name Mecasure '
: Self -
re :ﬁ“ - -Pal’lﬂcr : -
‘ - L. -
* . :
- . v - 2 N ¢_~
AY '\ ° 3. - - "

4 -ty b
: .,i et 20
:,.-\’;..,-',e.e.~




V ‘».:, \-‘"‘E”i. _- "d“ ,' o e diat i )' - il : 'I'~ 3&\ 4 X - L) hi“
6. .
» - A ,
‘ T
8. -
9: )
' .
10. B .
s ‘1 .
" b ; 12. - . 5
| : 13. *
: > , s ,
- v 14 ‘ ‘
g R k " R .l.'s. ‘ _.,. \ — ' -
- "-"DA ““g: “....-(v. N oy . 4,_-'1-:,_5‘ o . .
Lo —— .
3 . ~— — ; ‘
TR 18. * : :
~. ‘:f‘ -‘ i N i
D1-4--' It tells how somcthmg can be measured. ’ -
i ) [1-. (Stuelcnt answer should dcscnbe how handedness was measured
S . . C\
SR in Acuvxty 1-1. This should include crossing out the zeros, counuj
- thie number for cach hand dxvxdmg the numbers' and assxgmng “Left”
? or “Right” to the answer) ‘
‘O1e8..A should look tallest, C shortest. - . : ' '
T D1~7; Line BC should look shorter. -~ T
e 18— No (probably nof) o , .
o 019, (Answers wnlhrary) | e e e

ar

ot

s

o N '
O M S\r-i.t kR
‘\.
.
~X
> 1]
o ..
. _ 5
7, ) L 2
‘ L 4
¥
N -
RITN
.
-
-
R
0. -
.
.
R .
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Table 1-3

Subject

Gomng-out Reading

Going-mm Readmg

Pariner

Self
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B . i e _ s o . f B f«‘;'

[ A,

.
N l
<

(Answers will depend on data from Table 1-2, but a larger

(Jt-10.
number should be right-handed.) . ’ ' ' -

(Answers will vary. Note that the averages of lcft-handedness’

[J1-11..
- and nght-handcdness should be found separately.)

~

(1112, (Ahswers will depend on data From Table 1-3.) —— - y )
[:{1_13._ (Answers will vary. See notc in Teacher’s Edition of text.) b

.

Chapter 2

[)2-1. (Answers will vary.)
Table 2.1 ' . | . - Tallles and g
’ - - Tables

f
Eyecdness Tallies (checks) Totals -
.y * M ¥ {
. p }
Right o _ ' . '
Lefl ' . .4
Problem Break 2-1 : . '
My plan for measuring right- or left-eyedness: o ' '
. . i

0

'Tcachcr Check
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Data:
Observations: | )
» E
Dz_z._'(}knswcrs, will vary.) ,
Table 2-2- . .

Trial 1 | Trial 2 | Trial-3 | Trial 4 | Trial §

Trial 6

Self

Partner

- Table 2-3 e

Average Grabbiness
Measures

. Tally

L 7

25-34

35-44

45-54

58 SRR Sl SR SR SR
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' .. Problem Break 2-2 . _ o

L. . . 3 . ' 3

‘ *  Question: Do you react faster (or slower) to a sudden sound or touch

o . than you do to a.visual (sight) stimulus? . . : ' :
. Procedurd: ' : ' . h
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[12-3. Jable2:1 provides for only wo measures of cyedness— right and

left. Tab\c 2-3 provides for cﬁ&n ranges of grabbincss, all l}xc way from
25 cmito 95-plus cm.

PR 1

. [J2-4. Because there can be any amount of grabbiness, from 25 cm to

-

? o

-~ over 95 cm, but there can be only two kinds of eyedness, left and right.

Dz_S. TWO. . ‘ !
[]2-6. It would dcpcnd on how large or small you wanted to make

. : . N ,
~ the differences in height. By single cm, you might need 100 rows, from

127 em to 227 cm. ﬁ/

D2'7- No . ’ : -

" [D2-8.Yes

f]2-9. 1 Hold an illusion card at least 2 m from a person, with one

arrow as short as possible: Lengthen the movable line until the person

says “Stap” when he thinks the two lines are the same length. Read -

’ i

the scale on the back of the card. Do the same thing starting with the

longest possible movable line. The éveragc of the scores }nqasurcs his

"o . 1

reaction to optical illusions. . :

Co . 2. Look through a hole in a paper at some distant object with

: ~ both eyes open. Then close first one eye and then the other. Whichever

gyc lets you still see the object is a measure of your. eyedness. . £

3. Hold y(;ur finger and thumb about 4 cm either side of a mark \

* on a meterstick. Have the person who is holding the stick vertically

- drop it without warning. Catch the stick without moving your arm. The
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, distance that the stick tell from the mark to where you caught it s a
measure of your reaction ume, or grabhiness.
” .
- & !
Figure 2-3 .
- < ‘ i
Grade Room Counts - Totals : . - .
- som N
7th
— 5
8th ) . ’
9th , ”
’ ‘ , Teacher Check .
[(J2-10. Data table: ‘ "
‘...‘ '.L&‘ DR - N .l.
Table 2-4 = . a
o . OWN GUITAR
- ~ Yes No ~
| Boy
Girl ] ‘
~ ' . A
= ” Teacher Check

AF
TP

. i
i
i
1
t
.
3
AN



[]2-12. 20

[J2-13. 10

Problem Break 2-3

A3

Questions: 1. Is there any corrélation between sex and reaction time
in students of your age?
Is there any gorrelation between handedness and eyed-
ness in girls of your.age?....... ... ... . ...

B

Actual
“. Grabbi-
... 1SS -
SCOTES .
continued

[

Totals

Average

[
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-
.
-
’ LAY
. Question 2: .

Ve .
Girls:
'a_ Handedness RE LE
) , LH - :
R —vrns B e R ) |
\ N ) ‘ . )
. . . . Teacher Check '
o v ‘ . - ) )
- . . < - - -

e B O3-1. Heads or @8, hit or miss: boy or girl, rain. or shiI;C.' war or‘ Chapter 3 - E (g
~ peace, open or shut, day or night, push or pull, straight or curved, stop | Flome on o
“or go, vQct or dry solid or liquid, do or don’t, right or left ’ th_e Range
Dm Hot or col -poor or-rich, pig or sx_gall, young or old, sad or | - - T 4
o happy, empty o ull, soft or hard, wide or narrow, smooth or rough, . o N ) :
- good or bad, high or low, better or worse | \l | : T

. T
- are widely varying, it is continuous variation.

If there are only two possiblé varieties, it is eithér-or; if they

- D“- 85-95cm . ‘ ; | -
e 2 sdents — AU 1

.l

. g
.
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3
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£
, %
3 . x
. E J
3 .
. ¢ Z
- o0
" - i . . , ., 4 . ) .
i . ' 25-38  35-44 4554 5564  65-74 7584 8594 95
) i ' Average Grabbiness M_easure {cm)
- \
~ ¢ - ' | k -
Teacher Check
[ , - .
' * [J3-6._(Range will vary with individual data.)
[]3-7._Subtract the smallest measurement from the largest measure-
: ment, The result'is the range.
[]3-8. 5{7.2 cm .
‘ " [J3-5._Add all the grabbiness scores and divide this sum by the num-
“ber of scores to find the mean. _ .
Y .12 1310, %€ (5 measures)

o
g .!\). v 2

TR
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Cagne o " syt e MARRTEAT e v B e
. i . r“ . . . . )
- L \. PP ea kg TR . t.-.,; e e . e .
. ; '{e »~1~~-. “ :'*"‘ ' 1_;-- ?"“‘ '.'.\“ .‘ :. i : : Wy 13 s _.. __ ! s i Qb e
-
¢
) -1 (Answer can be Yes or No. If students go' back to thé un;
grouped°dala, thcy can ﬁnd the modc if they don’t, they cannot ﬁnd } - .
. it.) : . | o
. Rangc 109 lb mean 112.3 Ib; mode 110 1b ' :
(J3-12. e : .
DM&HM4 | ~ o
R Da-“, Flﬂh l R ——— bl I
Cas. FifR 3 - ' ' S
Fifth 1 T - ) ' "
| {336 _
| 3y, It all fifths : Sy -

, y . _ )
i . | . . .
. (41, (Varies with student. Note that answer is in CI:l and will be the Chapter 4
number of inches multiplied by 2.54) 1 : . ~ -How Do You
Oe2 Range of weights: Boys 70 1b; Girls 58 Ib  ° . Measqr_e- Up? -
' ights: Bo : Gi ' .
(4. Range of heights: Boys 34 cm Girls 32 cm
| .
CJa-8. Mean weight: Boys 105.8 b Girls 103. 9 lb | : |
) Mode weight: Boys 104 1b; Girls 95 1b : By ' ! -
- Mean height: Boys 166.1 cm; Girls 156.5 ¢ s - e
y o Oes 'ght: J0y - B
o Mode height: Boys 158 cm, 178 cm; Gu'ls 155 cm ._ e '
. v - "t i - . . . .
D 46, (Varies \.n h student.) | -
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v : Table 4-2 :
- ~ . N 0
. ' ¥
) Student . Tnal 1 Tnal 2 Tnal 3- Avcrage )
. v o 1 Pl .
~ o o ° -]
N X . Self _ - —_ _
Y - -
’ . - - - -
. . . i
- . Student 1 -— —° —_ " [y oo
Student 2 - — _" — PR . ~
e i i e T C
: o . . ] T '

’ , - Studeht 4 . _— R —_ _ )

A : . Student 5 S N I :

- , ' ' / Student 6 _ SN PR o et S .

Student 7 _° - ° —_ . T ® .

A . * - - il i e - b

. Student 8 __° " - - - B SR

LI : . .
. . Student 9 _ —° . — .

AR c Student 10 —_ —c — |, DL L li ,

: ) Oee._(Radge will vary with data.) - BRI
: o . [Da-e. '(‘Mean and mode ,vlfil.l vary with data.) - . ‘ L ’
’ L - .Cl4-10. (Answers will vary.) s - . :
R " Problem Bredk 4-1 N | o ' |
o " ) Pro;:edu'r'e for nteasuring vertical figld pf vision; | ' . . '
. . ~. ? < s S C e |
! . . ) - N ‘ | 2

Jerict

PAFuliToxt Provided
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ys
Data: . .
-
!
rd
“ )
G
r'? -
» ;;
3
. :
i:{ \
. n
-
.
-

Conclusions:

(]4-11 Fingertups (Answers will vary.) .
Small of the back (Answers‘will vary.) |

(J4-12.

k3

Table 4-3

’ : ) "Distancg: (em) B_et“}een Points
: - When They Are Felt as One

.

T

) . Trial 1. Trial 2 | . Average
Self | Partner | Self | Partner ’ ’
. -

\

_ Area

0 Tested s | Self | Partner
" Back of .férearm ‘ N
* Back of neck ] ) ‘
. - i - - " .
: : Palm of hand . . . )
" Back of hand - \ _ _ L '
g - . \- - ,~ - . ' s R ' )
' , -+ 15
’

Sole of foot

3 : .
TIR 1 VIRV . . e - N
L Ay Ay TSR e
ot P TSRRRe
AN ey
B ST et N

2y l e

JERIC

BRI A rimext provided by R
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. Table 44 - .
. . Classmates
Arca ~ -
Tested Self 1 2 3 4 5 6 7 8 9 10 ;
\ ° . N
; ¢ :
Back of . : -

 forearm

Y

Back of

; b neck ‘
(N i\ N \
_ - Palm of Y, e ‘
4 : hand . '

Back of . : ' i
hand -

' - S(_)Ie of 1. . :
foot 1.

. _ | '
: L] . .%

: ° .
b

.

- i - ' ;

' L4
' / . &

L) 13 \ )
: !

. . 2 {

.

. ' . a .

. - -
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[]4-13. , .

Table 4-5 - . |

Mean Mode

Back of forearm ___cm to
Fi

- * Back of neck ___cmto . cm cm

- .—\,‘:. A} . ~
Palm of hand ____cemto___cm | ——cm . cm’ ~ . ,
cm __.cm cm ' . B

'! Back of hand 1 ___cmto

{ Lol
Sole of foot: ___-cmto cm —Cm . cm
= -

Smafl reading indicates grcatcr‘sensitivity. . e C :

1414,

. D‘*"s-" (Answers will vary.) ‘ ' ) . o

.. “[_;]4-1\3- (Answers will vary.)  *
L)

Tebleds - - E T

-
.
. . s

- i ot

| * BLIND SPOT DISTANCE FOR EACH EYE . o

. ' ' ~ Right--| Left . .- :

o - ) ; . ‘o

. . ] . .. . . I" . . . -, [N R
ﬂsappcmng distance . - - L ' N

j\l!cappf:armg dlstancc . _ - ' o . T .

) Total blind distance (TBD) - , . .
T (dlsappcanng niinus rcappeanng) o . o

- . ;.._ l'c ] . : . . . -
) - “-.-' !

S (Students should make a 1able in order to answer 4-17, 4-18, TP Sl

E]l-ﬁ. -
and 4-19 An example |s shown here as one poss:bnhty) , ' g o

»

-
. R . LY

s
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!
TBD for Self, Partner, and Classmates
- \
Self Parmer | 1 | 2 | 3 | 4l s |6 | 7| 8] 9 |10]|n
E Right . i
s Left '
d 3 v
’ [4-18._(Comparison depends on data in table.) ' |
L. : (]4-19. (Depends on group data.) ) ?
© [J4a-20 Yes. Certain jobs, like flying, driving, and operating compli-
" cated machinery, require a person to be aware of things that are hap-
R . N - N ‘
+ pening on either side of his direct line of vision. “Tunnel vision” could ( |
’ o | ) |
be dangerous in some jobs. ) N . l
. _ v \ ‘ \ ‘ i .
. Activity 4-17 , ' |
" - My plan fér deciding how much my partner’s guesses were off in
S ‘ * direction and distance: ‘ .
- . a - § I
- | , N
‘ "\ : : ‘ ' '
\ . . ] ) My
; | : | Direction and Distance of Sound
- | Lef | Right | Back | Front" )
2m. 2m »3m 3m
SR Direction
Partner , : .
: ' bistanec ' - -
18 : '
‘ J 30 ' e
[ . : o
: \




oo »
Direction
Self
Distance
o). Direction |}
Student 1
Distance ‘
Direction
Student 2
Distance
‘Direction
Student 3
r- Distance
Direction
Student 4 :
Distance

4-21.
-of both dirgeson ang distance.)

The design of Table 4-7 is up to the students. This one is given as an €x-
ample only. They may decide on different distances ‘and directions.

. -

(Descriptions will vary, but they should include a comparison

a

~

Problem Break 4-2

.

422, (Answers will vary: prob?ibly No.) *

My plén for measuring judgment of onc-minuté interval:

BT T v Sor (R Tt e s L
Tl E S A R A N TS
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Data for myself, partner, and classmates:

o
Trr—

' (1]4-23 (Mean error for time sense will vary with subjects.) . “

4-24 (Mode error for time sense will vary with subjects.)

[]4-25 (Answers will vary with data.)

Chapter 5 Besure toidentify each prbblcm break by number. Describe your plan,

. Personalizing the sho® all dat, and give your conclusions.
Population o
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Be sure to identify each problem break by number. Describe your plan,
. show all data, and give your conclusions. -
- J l
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Be sure to identify each problem break by number. Describe your plan,
show all data, and give your conclusions.
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Be sure to 1dentify each problem break by number. Describe your plan,
show all data, and give your conclusions.
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Be sure to identify each problem break by number. Describe your plan,
show all data, and give your conclusions..

Full Tt Provided by ERIC.
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380,160 inches in 6'miles . Excursloh 11 )
138.9 yards in 5,000 inches | ’ Measuring—
o | Mostly in .
a C3. ‘Metric . -

1 (e '2cm N : o
i

1
\ 0a2. —~

(a) 1,000 mm, (b) 2,000 mm, (c) 500 mm, (d) 100 mm

l—;'ls- 72 mm \ ) ’ ) d : ‘~

e, 127 or 128 om (actually 1275 em) ] o o

z‘ “ .41 : - : ' ) N :
g Mem . L

a4

8. A ﬁmdi,E 15.7 mm (157 mm or 15.7 ¢m. Either “15.7” or “mm” s %

should be ;:_rosscd out) - L | i -~

A and F 16.8 cm ‘ ) ‘ ' .

| Aand G 184 cm _ o 3 RN

CHECKUP  ° o o :

-

Aandd 2lem S P

!
ll
0 Aadl Blem i o0 SRR ' 2

o R i . - <7 : . REPE
.. A : . Lo . e . . .
. A - . A - Y R a . -
IR . Lo .
N .

-

L ——
.

e
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1 .
space between two fingers,

Place the zero end of a ruler in the
{ .the mark on the ruler
-4

A B
eith the fingers straight along the ruler. Reac

Excursion 2-1
On the Average

ed.

with the end of the finger being measur

oyven

[
y—f
. -
' * o Table 1
‘ N Index finger - cm .
. ' .

Middle finger e *cm
cm

s
Ring finger

Pinky _—
> “

. ‘No. The length can vary widely from very short to very long,
3. (Averages will vary.) i L . .
(4. 26.1°C ‘ -
N - Tﬂb_lﬂ 4q _
, " * ‘ : ) N - . . - . T .
- ‘ ' HEIGHTS OF NINTH-GRADE STUDENTS
‘ ' .. Original RoundeW-off Number of Rule
Measurement (c_r'n) Measurement (cm), ‘Applied
' | . 1804 = 180 1
172.6 - 2 '
oL d 1947 . 175 2 ' :
| . : Y oo © T ‘ \ . .
176.5 1 . 177 2 t.
: . 1815 . . 182 2 .
- N 'l - B v- : - ' .
. . : . 1802 ©180 - I~ 1
. 30 . — . \
-3 R - k4 / .
ni o .,._,:“ . sl g 3
4 . “:{}\;.;.

A1ty Sttt SRl N
A SUSTANNRCEE) S
B A




———

A A SR ENEERR
‘ :

. S
LRI

e

% ' ’
© 1798 180 2 '
180.3 an 180 ’ 1
- 1829 ¢ 183 : 2 -
: 176.4 176 1, .
- — . t
1736 174 1 2 g
1792 . 1 '
, 161.1 161 . ' 1
169.9 170 : 2 ‘ °
] N r T
Teacher * . R
Check T ) 3
| . R - . ~
'l:n_. L ; . Excursion 2-2
Table 4 o L Contingency ]
- : g Tables = |

'RE

75

12

Handedness

26

127
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>f1- . 9 ripht-ha
2. 38 lti{handed:‘x right h_‘mdcd

013, 26 left-eyed, 10@ night-eyed

. 127 students

#1 gives the sum for all four numbers; #2 adds the same num-
. \

[]S. \ -

bers by pairs in rows; # 3 adds the same numbers by pairs in columns.

Yes

t
“I have no data to support that staternent.”

¥

Eyedness and handedness

By grouping thé-"c:ontinuously varying measures into 2 distinct

s

»

-

groups, and th*:n tallyimg them as with either-or features

xcursion 3-1
~ Worth a
Thousand Words

/
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Excursion 4-1

Angles and
Protractors

Yorurue provsedy e
S TS
ZUiShe

JNR. oy A 2 LR " e
e TR A A 22 R

Corner where walls mecet the floor, corner of desk, corner of file

N -

(J2._ ..

e N sk g 1
S T T kT A

Y4

180° (1t 1t 1s the type illustrated)

o - }
Table 1
Figure 8 Angle Size
a 60° AN
b 19° .
) c 120°

d . 251°
e - 245°

(5. Construct a 65° angle.
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Table 1 | | « o . Excursion 4-2

|

s

|

I : ' ° R Depth *
‘ . DISTANCE BETWEEN A AND B '

|

~ (in cm) . Perception 1

o | Eye(s). “Trial 1 | Trial2 | Average ‘ - - |
. } | Right only | ‘ , .
. - : . i roshe - B | . | .
{ . Left only _ -, . s : "y : _
| Bomeyes | - | - | ' L .
. y | - |
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Excursion 4-3
No Two Alike

ey IR e th
"'ULE‘!\ 'r—~ AbEAE R BN

on

I ook throuph a S at two stickhs from at least 2 meters a»\.i) and

01, X o

try to hne them up so that they are the same distance from your eyes.
) i . ) )

-_ g

The diflerence in distanee that Jhey are apart s a measure of your depth

perception. s
2 You can’t lell how far away Ihc tractor 1s while you are approach- .
ing W -~
£ U : .
Ry

Because both eyes can see an object even though it is not straight

(13.

ahead, and depth perception is better with two cyes.

Additional Experiments

No (probably not) -

(1.
- Table 1

PRINT PATTERN FOR EACH FINGER

Thumb 1 2 3 4

C e Right hand

Left hand | -

[ 4
@
- .
f
-
.
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2. (Answers will vary. Several should have common categories.)

> A
3. (Answers will vary.)

>

4. If measurement is considered as a comparison with a standard
. ~ * r

| rcsulting in a numencal value, the answer is No.

).

1. If age of parents, number of children, economic status, and type  Excursion 5-1

of residence fall in the average fangc foi the Eogulation,v the household Sampllng
| Populations

'

. ~ r
would be in the Most Typical group. All these factors could affect

viewing habits by influencing the interests of ‘the mémbers -of the

household. N o (

j2._If the household differed greatly from the average in the factors .

listed in questionr 1, the household would be in the Unusual group.

/
A childless household would tend to watch different types of TV pro-

grams; likewise, very old people would have interests different from '. .
— .

-

young J)eople’é;

- 3. The nght end - . _ ' R

B o — Bring back a larger sample; look for people 6f défercnt appear- /

-
1}

ance, in different locations, in. different occupations.
T

% . ljs- Select the sample randomly. For cxampl;,"féke every third person

h Y

alphabetically. - | ¢ | | -
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How Well Am | Doing?

You probably v{'ondcr what you are expectad to learn in this science
_course. You would like to know how well you are dorng. This section
of the book will help you find out. 1t contains a Self-Evaluation for
each_chapter. If you can answer all the questions, you're doing ver
wc];\ 1} y | q you'r g very

The Self-Evaluations are for your benefit. Your teacher will not use
the results to give ypu a grade. Instead, you will grade yourself, since
you are able to check your own answers as you go along,

Here's how to use the Self-Evaluations. When u finish a chapter,
take the Self-Lvaluation for that chapter. After ans\wcring the questions,
turn to the Answer Key that s at the end of this section. The Answer

. — Key will tell you whether your answers were nght or wrong, i
Some questions can be answered in more than one way.-Your answers
to thegse questions may not quite agree with those in the Answer Key.
If you miss a question, review theg material upon which it was based
. : before going on '({) the next chapter. Page rgferences are frcgucntly
included in the Answer Key to help you revidw. ‘
On page 54 of this booklet, there 1s a grid, which you can use .
keep a record of your own progress. N A

—

Notes for the Teacher ',

L 4

j ‘The following sets of questions have been dgsigned for sclf-evaluatior}
by vour students. The intent of the self-evaluation quest ffs is to in- .
form the student of his progress. The answers are provi d for the_
students 1o give them positive reifforcement. For this reason it is im-
portant that each student be allowed to answer these questions without

. feeling the pressures normally associated with testing. We ask that you
‘ - do not grade the student on any of the chapter self-evaluation ques-
tions or in any way make him feel that this is a comparative device.
The student should answer the questions for eagh chapter as soon
as’ he finishes the chapter. After answering the questions. he should
check his answers immediately by referring to the approprigte setro
."answers in the back of his Record Book. '
You should check occasionally to see it your students are completing
the progress chart on page 54.
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Circle the excursion for this chapter if you completed it.
k-1 > | N :
_ ‘ o . ) . ’
(J1-1. What is meant by \n operational definition? :
A _

‘[1%2. Suppose you were interested in measuring the varialiihg of heart
rate\(pulse rate) among the students in"your class. Give an operational
defitition of heart rate. . . .

. N — - - - *
- -(‘
. 7 - - o :

-

. E]1-3.,'Mcésure

the lengths of the lines below to, the neafest millimeter,

~

-
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SELF-EVALUATION 2 (Cijrcle any of the excursions for this c‘haptcr that you completed.

2-1; 2-2

[J2-1. Calculate the average of the numbers given belpw.
a. 246 219 318 - B

b. 1.8 14 23 14 21

[N

[]2-2. a. Wha} is meant by an either-or variation? N
N I
1 ' .
{ - M
. 1 7
b. What is meant by a continuous variation?__ , -
- [d2s. In this chapter, you have been making data tables. Why do we ‘ -

_ bother making tables of the data?

- ‘ .
'[]J2-4. Indicate whethcr the followmg are cxtherj)r variations or con- SR
tinuous varnations. -

a. large or small i

b. odd or gvcn ,
<

-, €. dead or alive

*

d. fast or slow _ B - ' B .
| ' | : -
[$3-5. Susan wanted to see if theré was some relationship between the

handedness of the students in her class and whether they were boys
“or girds. The data she collected is on the next page. -

'
Y

‘

i

/

L
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_ ; Susan—girl—left Debbie—girl —right : ; ' o
. Mike—boy—nght Wesley y—left _ ..
’ . Henry—boy—night '~ Everet —right p \
' Jane—girl—right - Maria--girl—right o 3

. Martha—girl—right Patrick—boy—right . , . . .
t Bill—boy—rnight Isabel—girl—left : : _ =
' Larry—boy—rnight Eric—boy—right . ) -
John—boy—Ileft Jim—boy—right _ !

RS
v e B R “lty -‘ }
+ i _' B

‘ . -

- i & Draw and fill in a data {able that would allow.you to sce any . . - k.

) patterns more clearly. v ) : 4 t .' y
. - 1 . : ] as . o
: } : ' : |
} By PN . .
o~ : .o -
. ) !

& R .

" . b. How many girls are right-handed? . - N N
| c. Is there any relationship between sex and handedness in this .

' Sy 8 |

class?___ : . : " - & |

. d. Explain your answer to c. _ PR - -

.

! . \ ‘ v 3
\ | - Circle any of the excursions for this t.:haptgr that you completed. B SELF-EVALUATION 3 : ;

31 ,. o | .
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[713-1. George-and Susan were having trouble with histograms, so their
teacher gave them a set of data and asked the to try another one.
They set to work and soon produced the histograms shown below. .
h .
- George’s Histogram .
12
o {
!
10
<KX ‘ 3
8
!
6 ¢
4
é
- 2
8 4
- . 25-30 30-35 35-40 4045 45-50 150-55
a . ) - s . ‘
‘ . Susan’s Histogram " ‘
N 12
: " 10 '
4 " 8 .
\ ! ) 6 \‘ . ,
/ )- ‘ 4
3 2
L 4 P -
3 - 725 30-38 37-44 45-49 50-69 60-69
lf o . _. ’ . L]
- _ When they took their histograms to their teacher, he said that they still
were not quite right. Can you help them find their mistakes?
3 : a. Whqt mistake did George make? _ \
' . . . ‘ \ -~ . ‘ B '
4 a2 . )
- . 52 | |
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b. What mistake did Susan make?

331

S b poonter st i

33-2. Nancy helps the school hbranan She wondered whether there
- was any varability in the number of times a book was read durihg 5
a year. She picked out forty books and looked to see how many times LT
cach onc had been signed out in the last year. Use hcr data to anwer )
the quesnons that follow. ) . ,

. v * W-
- 'Book” |~ Times Out | Book nrhe;s\fom/ _Book | TimesOut |- Book | TimesOut =
/ 1 3. 11 12 21 1 3l 13 -
2 A A 12 0 22, 21 32 10
3 - 13 13 7 23 - 7 3 15 —
4 -0 14 - 5 24 16 34 0
5 15 15 2 T~y 1 35 18
6 |- 10 16 8 260 N\ 36 1
7 3 17 14 27 3 © 37 - 11
8 2 118 0 28 10 38 14
9 11 19 18 o 29 20 - 39 9
10 ! 7 - .20 10 30 6 = 40 s L
a. Group the data into five groups and plot the data on the hxstogram : 3
given below. § B ot
’ . . - - . _.‘ l'
i . , . ?ﬁ
X _ . ¥y
v I . 3
) & . %




SELF-EVALUATION 4

b. What is the range of the data?

c. What s th_ti mode?_ _ _

d. Whatisthe mean? ___ . - . .

e. If a book is signed out 8 times a ycar, is it above, or below, the

9 : :
mode?____ X . — - .

f. Is the book that 1s signed out 8 times a year above, or below, the

-

mean? *

Circle any of the excursions for thn Lhaptcr that you completed.

4-1; 4-2; 4-3

——

N

[18-1. In your investigations of human variation, you hgve used several

trials for each measurement. Why was one trial not enough?

Y

[(J4-2. When you investigated the sense of touch, you had the person

you were testing closc his eyes. Why?_
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[14-3. Design an investigation that would allow you to test whether
a person has the same angle of vision in his left eye as in his right
eye. Include the'data table you gould use to record the data. N
L ~
1 < N
\ ’
I ‘
i t e
3
]
Data Table
' « . - - -
i
! -
! .
! : ’
‘ ) &~

- - 3

Oe4. One of the gfﬂs in the class asked all the boys whether they

had ever built a mode). airplane. She fouyd that 3 boys had and 12 ‘
boys-had not. -

a. With this data, can you predict whether Henry, one of the boys
-~ . in your class, has built a model airplane or not?

. .
.
A .
L3
X
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X
b. Explain your answer to a. __ - e .
LA ‘ﬁ
A\
¢ 6
LY -
SELF-EVALUATION § Circle the excursion for this chapter if you completed it.
S
el
~

[]5-1. When people take a poll or opinion survey, they generally try
to take -a random sample of the group they are interested in. For,
example, they may take every tenth name in an alphabetic list of the

\ people in the group. Why is it important to have a “random” sample?

. \ ; . ,
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[18-2. The science club in a school was trying to raise some moncy
to go on a special field trip to a science museum in a nearby city. ‘They
came up with the idea of renting a feature-length science film and
charging twenty cents admission. To see whether enough students would
come out to see the film, they asked Bob and Pat to make a survey
of the students to see how many would want to come. Late that-after-
noon, they reported back. Bob said that 75% of the students he talked
to would come. Pat said that only 20% of the students she talked to

_ would come. How would you account for these different responses?
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SELF-EVALUATION ANSWER KEY

/

SELF-EVALUATION 1

1-1. You should have included two ideas in your answer. An operational definition should tell
you how to determine if a thung 1s prcscnf or not and hdw to measure how much of it is present.
Read over text pages 6 and 71f you had difficulues with this guestion.

1-2. Any one of several answers could be correct. You shou{d have included a method of detecting
the heart beat, such as using a s(ctfloscopc or feeling the piise in the person’s wnst. To measure
the rate of the pulse, you must also have mentioned a meays of counting the number of beats
over a period of time—perhaps 30 seconds or 60 seconds. You should also have included the
conditions under which the measurement is to be made. For dxample, the person sits still in a
chair for five minutes before you measure his heart rate.

1-3. a. 16 mm
b. 71 mm
¢. 46 mm
If you missed any of these measurements, you should review Excursion 1-1.

*

SELF-EVALUATION 2

2-1, a. 26.1
b 18
If you missed either of these answers, you should take another look at Excursion 2-1.

2-2. &. An cither-or variation is one that appears in onc form or the other with no gradations-
in between. T ‘

b. A continuous variation is one that can take on many different values. If you had problems - a
.with either answer, you should reread pages 20 and 21.

2-3. Data tables serve to organize the data so that it is casier to sec relationships. Reread pages
21 to 23 if you had difficulties with this question. - N

2-4. a. continuous

b. cither-or

©. "either-or

d. continuous . .
You should reread pages 20 and 21 if you had difficulty deciding which were continuous and
which were cither-or vanations. - o . ’
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2-5. a. Your data table should be similar to the one shown below. If 1t 1s much different, you
should take another look at pages 22 and 23 of the text

' ‘ HANDEDNESS
i L
LEFT RIGHT
Boy 2 8
Girl 2 4
i
b. Four girls are right-handed.
€. Yes
d. A larger fracuon of the girls than of the boys are lefi-handed. ™
SELF-EVALUATION 3 .
3-1. a. George’s histogram has overlapping groups. If he bas a value of 40, he 15 not sure of
whether it goes in the 35-40 group or the 40-45 group.
b. Susan’s lustogram has groups that arc unequal in size. Her 30—36 groups is not as wide
as her 50-39 group.
3-2. a. Your histogram should be similar to the one shown below. Check over Excursion 3-1
if it 1s much different. ’
14 - N
12 , .
2 10
3
Q
5 8
2 . .
g
z 8 ’
4 -
4
2 .
0-4 59 10-14 15-19 20-24 #
. Number of Times Checked Out !
b. 24. The smallest ndmber is 0 and the largest is 24.
. ©. 7. Five books circulated seven times a year. Reread pages 28 and 29 if you had problcms
finding the mode. :
d. 9.45 check-outs/year. Sec Excursion 2-1 if you had difficulty with this.
e. It is'above the mode. f N
50 ' ' f. Itis below the mean. ,
\, ' . - ¢ 5 9 ’ . )
4 ’ XYy : -~ ) [

:
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SELF-EVALUATION 4 . _
4-1. In most invesugations, scveral trials arc used to increase the accuracy of the resuit. When .

soveral trials are used, the errors in measurcment tend to cancel out.

42. Perhaps the most important reason was so that the person could not sce whecther you werc -
touching him with one toothpick or two. If he can sce the two points logc;hing him, he will scem
1 be able to feel two points no matief what their separation. You may want (o invesugale this

’ further. .
4-3. You may have used a setup similar to the one you used for the angle of vision measurement
in Activitigs 4-2 to 4-9. You should have stated that the person should cover one cye and then
the other when making the measurements, and that scveral trials should be ased for each
measurement. Your data table should look similar to the one shown below..

e SR PN

. Angle of Vision . Angle of Vision
e Left Eye _ Right Eye
Stdent | Triall | Tral2 | Trial3 | Avg. | Trall | Trial2 Trial 3
~ £
!
+
» s ) . - \ - ) )
RS <
N :
If you had difficulty designing the investigation, you.should check over pages 37 to 40. .

" 4-4. 8. No, you cannot tell for surc whether Henry has built a model airplane or not. _
b, Once you have grouped-the data, it is impossible to be certam about any one individual. . .
You can, however, make an educated guess and say that Henry has not built a model dirplane; '

‘  since most of the boys in the class have nat built a model airplane. Remember, though, that

this is only a good guess and not a certainty. N o

-
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SELF-EVALUATION 5 .

§-1. If a samplc is not choserr at random, your results may not represent the actual feclings of
the group. In other words, you may have a biased sample. For cxample, you might want to find
out how many books a student in your school reads each month 1f you went to the library during
a spare period and asked the su:ficms there how many books they have read duting the last month,
you would get a much different result than sf you asked the same number of students in the
cafetera dunng lunch. Take another look at Excursion 8-1 if you had difticulty With this quesuon.

5-2. There are two things that could have gone wrong. One of the samplesfaay have been biased,
or they may not have asked the same questions. Bob may have raved about the interesting film
and tld cveryone that admission was only twenty tents, while Pat may have made the movie
sound less interesting and not really worth paying twenty cents to see. If you don’t think that
the questions and the tone of voice make a difference in how people answer, try onc of your
nvestigations {fom tus chapter with different scts of questions.




SRR L

\

MR v "A‘ & Y Vs ~'.
N k]
y g | | o
Keep track of your progress in the course by plotting the percent correct
for cach Self-Evaluation as you complete it. '
Percent correct = —Number correct 4, )
Number of questions .

” To find how you are doing, draw lines connecting these points. After

you've tested yourself on all chapters, you may want to draw a best-fit

line. But in the meantime, unless you always get the same petcent

correct, your graph may go up and down lik¢ a senies of thountain

peaks. -
RECORD OF MY PROGRESS.
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